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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain both a foamable polyurethane elastomer composition having 
excellent moldability in the production of an elastomer in spite of the possession of small compression set 
and sufficient load resistance and flex resistance when an inexpensive MDI is used. 
SOLUTION: This foamable polyurethane elastomer composition comprises (A) an isocyanate terminal 
urethane prepolymer composed of (A-1) an isocyanate and (A -2) a polyol component and (B) a foamable 
component water, a foam stabilizer and a catalyst In this case, the component (A~1) comprises 4,4 - 
diphenylmethane diisocyanate and the component (A-2) comprises a lactone-based polyester polyol 
having the average number of functional groups of 2.1-3.0. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A-1) The foaming polyurethane elastomer constituent characterized by being that in which ** 
(A-1) contains the lactone system polyester polyol whose number of average functional groups 4 and 4'- 
diphenylmethane diisocyanate and ** (A-2) is 2.1-3.0 in the foaming polyurethane elastomer constituent 
which consists of a foaming component (B) which consists of the isocyanate end urethane prepolymer (A) 
which consists of isocyanate and a polyol (A~2) component, water and a foam stabilizer, and a catalyst. 
[Claim 2] The foaming polyurethane elastomer constituent according to claim 1 with which the rate of 
lactone system polyester polyol (A~2) that the numbers of average functional groups are 2.1-3.0 is 
characterized by being 20 - 100 % of the weight 

[Claim 3] The foaming polyurethane elastomer constituent according to claim 1 with which (A-1) / (A-2) 
=NCO/OH (equivalent ratio) of a prepolymer (A) are characterized by being 1.6 / 1 - 5.0/1. 
[Claim 4] The foaming polyurethane elastomer constituent according to claim 1 with which (A-2) makes a 
low-molecular-weight polyhydroxy compound an initiator, and is characterized by adding a caprolactone. 
[Claim 5] a claim — the vibroisolating material characterized by consisting of a foaming polyurethane 
elastomer constituent of a publication one to 4 either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has load carrying capacity with it, and it excels in the storage 
stability of a prepolymer t and is further related with the foaming polyurethane elastomer constituent and 
vibroisolating material which are excellent in fabrication-operation nature at the time of elastomer 
manufacture. [ a small and compression set and ] [ sufficient ] 
[0002] 

[Description of the Prior Art] The foaming polyurethane elastomer is widely used for auxiliary rubber, shock 
absorbing material, etc. of the vibroisolating material for suspensions of an automobile from the outstanding 
crookedness fatigue property and outstanding mechanical strength. It is manufactured by mixing the 
foaming agent which becomes the foaming polyurethane elastomer which has this outstanding engine 
performance from the isocyanate radical end prepolymer which 1 and 5-naphthylene diisocyanate 
(Following NDI and brief sketch), 3, the 3-dimethyl -4 and 4 -biphenylene dHsocyanate (Following TODI 
and brief sketch), and polyester polyol are made to react and is obtained, water and a catalyst, and a 
silicone system foam stabilizer conventionally, and making it foam and harden. 

[0003] However, since the pot life of a prepolymer being short and thickening with the passage of time are 
large and the thing using above NDI and TODI has bad storage stability while a compression set and a high 
load are repeated and the permanent set in fatigue at the time of a carrier beam has the engine 
performance which stood [ have / it is small and / sufficient endurance ] high, it has the fault that a 
prepolymer must be prepared each time. Moreover, the fault that NDI and TODI are very expensive is also 
continuously mentioned as a problem in the case of utilization. However, although it excels in storage 
stability and the good thing of workability is obtained when isocyanate is permuted by cheap 4 and 4'~ 
diphenylmethane diisocyanate (Following MDI and brief sketch), there is a fault which is inferior in 50 - 80% 
and a very big load from an initial state like [ when using NDI and TODI conventionally ] in respect of the 
dynamic trait at the time of a carrier beam or the compression set, blisters in the case of unmolding, or 
breaks. Then, although research for obtaining the foaming polyurethane elastomer which can cancel the 
fault produced when MDI is used was advanced, it had not resulted in practical use. 

[0004] For example, it excels in the mechanical physical properties reacted and acquired from the foaming 
agent which consists of an isocyanate radical end prepolymer, water, low-molecular-weight diol, and 
polyether polyol of number average molecular weight 5000-10000, and the proposal about the small 
detailed foaming polyurethane elastomer of a compression set is made by JP, 7-2241 39 A However, 
physical-properties lowering according [ the water in a foaming agent and the compatibility of polyether 
polyol ] to uneven reaction and foaming is not necessarily well expected in this case. 

[0005] Although the proposal about the detailed foaming polyurethane elastomer obtained by foaming and 
hardening the isocyanate end prepolymer, hydroxyl-group end prepolymer, and foaming component which 
used MDI is made by JP,7-252340,A, TODI is used for the diisocyanate component used for this hydroxyl- 
group end prepolymer, and a cheap detailed eel foaming polyurethane elastomer is not obtained. Moreover, 
since a hydroxyl-group end prepolymer is included in a foaming agent in this case, it is possible that a 
bridge formation hardening reaction carries out a long duration important point to unmolding late, and 
causes lowering of workability. 

[0006] Moreover, there is an example which manufactures the minute air-bubbles-like polyurethane 
elastomer which can be equal also to repeat compression of a high load enough from the foaming agent 
which uses as a principal component the copolymerization object of a polytetramethylene glycol and 
epsilon-caprolactone, the end NCO prepolymer obtained from MDI, and water, and which is a vibroisolating 
material and was excellent in cold resistance and moisture-proof heat hydrolysis nature in JP,61 -25001 9,A. 
However, as compared with the thing using NDI or TODI, the satisfaction **** engine performance is not 



necessarily obtained enough even in this case. 

[0007] furthermore, to JP,60-235824,A Ethylene glycol (EG) and a butylene glycol so that both mixing ratio 
(EG/BG) may be set to 70 / 30 - 30/70 Although the proposal about the urethane elastomer sponge 
characterized by containing 2 and 2-screw (4'-oxy-phenyl) propane is in the adjusted horse mackerel peat 
This horse mackerel peat was impossible for obtaining the object excellent in fabrication-operation nature 
— with the content of 2 and 2-screw (4 f -oxy-phenyl) propane, the viscosity of the prepolymer obtained 
becomes high and a crack occurs at the time of foaming and hardening. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention aims at offering a foaming polyurethane 
elastomer constituent and a vibroisolating material excellent in the moldability at the time of elastomer 
manufacture, while a compression set has small sufficient load carrying capacity and flexibility, when cheap 
MDI is used. 
[0009] 

[Means for Solving the Problem] In order to attain these objects, as a result of inquiring wholeheartedly, 
this invention persons find out that reach far and wide as a vibroisolating material, and an usable MDI 
system foaming polyurethane elastomer is obtained including the auxiliary rubber of the vibroisolating 
material for suspensions of an automobile, and came to complete this invention. 

[0010] Namely, the isocyanate end urethane prepolymer which this invention becomes from an isocyanate 
(A-1) component and a polyol (A-2) component (A), In the foaming polyurethane elastomer constituent 
which consists of a foaming component (B) which consists of water, a foam stabilizer, and a catalyst ** 
(A-1) 4 and 4'-diphenylmethane diisocyanate and ** (A-2) The foaming polyurethane elastomer 
constituent characterized by being a thing containing the lactone system polyester polyol whose numbers 
of average functional groups are 2.1-3.0, The rate of the poly caprolactone ester polyol (A-2) that the 
numbers of average functional groups are 2.1-3.0 preferably is 20 - 100 % of the weight, (A-1) / (A-2) 
=NCO/OH (equivalent ratio) of a prepolymer (A) are 1.6 / 1 - 5.0/1, being desirable (A-2) — the 
vibroisolating material which makes a low-molecular-weight polyhydroxy compound an initiator, and is 
characterized by to add a caprolactone and consisting of these foaming polyurethane elastomer 
constituents is offered. 
[0011] 

[Embodiment of the Invention] Although 4 and 4-diphenylmethane diisocyanate is mainly used for the 
isocyanate component (A-1) of this invention Diisocyanate other than this may be used together in the 
range which does not spoil the effectiveness of this invention. As the example Although any of aromatic 
series, an alicycle group, and aliphatic series diisocyanate are sufficient For example, 1,5-naphthalene 
diisocyanate, 3, the 3'-dimethyl -4, 4'-biphenyl diisocyanate, Polymethylene polyphenyl isocyanate, 2, 4- 
tolylene diisocyanate, The mixture of 2, 6-tolylene diisocyanate, 2, and 4-tolylene diisocyanate and 2 and 
6-tolylene diisocyanate, A xylene -1, 4-diisocyanate, a xylene -1, 3-diisocyanate, p-phenylene 
diisocyanate, tetramethylene dHsocyanate, Although hexamethylene dHsocyanate, isophorone 
diisocyanate, hydrogenation-ized tolylene diisocyanate, hydrogenation-ized diphenylmethane diisocyanate, 
cyclohexane diisocyanate, etc. can be mentioned, it does not restrict to these. 

[0012] The polyol component (A-2) of this invention contains the lactone system polyester polyol which 
are 2.1-3.0 average functional groups, and is that the low-molecular-weight polyhydroxy compound (it is 
called a short chain glycol) of the manufacture approach is independent, or a thing obtained by carrying out 
ring opening polymerization of the lactone by making mixture into a reaction initiator. The synthetic 
approach of lactone system polyester polyol is performed by the approach usually used. 
[0013] With lactone, for example, delta-valerolactone, a beta-methyl-delta-valerolactone, epsilon- 
caprolactone, an alpha-methyl-epsilon-caprolactone, a beta-methyl-epsilon-caprolactone, A gamma- 
methyl-epsilon-caprolactone, beta, a delta-dimethyl-epsilon-caprolactone, 3, 3, a 5-TORIMECHIRU- 
epsilon-caprolactone, ENANTO lactone (7-hepta-NORIDO), and DODEKANO lactone (12-dodeca NORIDO, 
DL) — it is — most — desirable — epsilon-caprolactone — it is — these — independent — and two or 
more sorts can be used together and it can also use. 

[0014] Short chain diol, short chain triol, and short chain tetra-oar are mixed, and it is made to become the 
number of average functional groups of 2.1-3.0 as a short chain glycol. As short chain diol, it is the short 
chain diol of the aliphatic series of carbon numbers 2-18 preferably. For example, ethylene glycol, 1, 2- 
propylene glycol, 1, 3-propylene glycol, 1, 2~butanediol, 1,3-butanediol, 2-methyl 1,3-propanediol, 1,4- 
butanediol, neopentyl glycol, 1,5-pentanediol, 3-methyl 1,5-pentanediol, 1 ,6-hexanediol, 2, 2, 4-trimethyl 1, 
3-pentanediol, 2-ethyl 1, 3-hexandiol, The 2-methyl 1, 8~octanediol, 1, 9-nonane diol, 1, 10-Deccan diol, 1, 
12-OKUTA decane diol, etc. are mentioned, and it can use by independent [ these ] or two sorts or more. 
[0015] As short chain triol, a glycerol, trimethylol propane, a TORIMECHI roll octane, etc. are mentioned, 
and it can use by independent [ these ] or two sorts or more. Pentaerythritol etc. is mentioned as short 



cfiain tetra-oar. 

f [0016] The mixed ratio of the above-mentioned short chain glycol uses it according to the range with 2.1- 
- 3.0 average functional groups made into the object, carrying out specified quantity mixing, the number of 
average functional groups — Ax(A comparatively) +Bx(B comparatively); — A and B are calculated with 
the number of functional groups of the short chain polyols A and B. 

[0017] The range of the number of average functional groups of such obtained lactone system polyester 
polyols is 2.1-3.0 t and they are 2.2-2.7 preferably. 

[0018] The compression set of the foaming polyurethane elastomer obtained becomes large, and lactone 
system polyester polyol does not bear only short chain diol at practical use t when the number of average 
functional groups which was obtained as a reaction initiator is smaller than 2.1. Moreover, if the number of 
average functional groups exceeds 3.0, a gel object is generated in the phase of end isocyanate radical 
prepolymer composition, or the viscosity of a prepolymer will become remarkably high, the mixed state with 
a foaming agent wilhbe bad, and a crack will occur at the time of foaming. 

[0019] Although it is also possible to use it the lactone system polyester polyol used for this invention, of 
course preparing beforehand lactone system polyester polyol with 2.0 average functional groups obtained 
only considering short chain diol as an initiator and this lactone system polyol to which the number of 
average functional groups exceeds 2.0, and mixing, the number of average functional groups of mixture 
needs to be adjusted in the range of 2.1-3.0. 

[0020] As for the lactone system polyester polyol (A-2) shown above, it is desirable that it is 20 - 100 % of 
the weight in a polyol component. The features that the outstanding compression set is small are not 
demonstrated, but less than 20% of the weight of a case is inferior to endurance. 

[0021] (A-2) As other polyols which can be used together with this lactone system polyester polyol as a 
component polyether polyols, such as the usual polyester polyol which consists of the acid component and 
short chain polyol components of a dibasic acid, such as an adipic acid, and a polytetramethylene glycol, a 
polypropylene glycol, etc. are mentioned. Of course, such polyols used together do not interfere, even if the 
number of average functional groups exceeds 2.0, and they can be used with extent which does not spoil 
the effectiveness. 

[0022] (A-2) The conventional well-known manufacture approach can be used as a means to obtain an end 
isocyanate radical prepolymer (A) from this lactone system polyester polyol of a component and MDI. The 
rate of equivalent ratio of MDI and this lactone system polyester polyol (A-1)/(A-2) to be used is 
NCO/OH=1. 6-5.0 preferably. If the viscosity of an isocyanate radical end prepolymer will increase, 
workability will fall, if the ratio of NCO/OH becomes smaller than 1.6, and the ratio of NCO/OH exceeds 
5.0, the elasticity of the foaming polyurethane elastomer obtained will be spoiled and practicability will not 
be borne. 

[0023] In this invention, even if it adds stabilizers, such as a reactant regulator and an antioxidant as 
occasion demands in the case of prepolymer-izing, it does not interfere. 

[0024] this invention — isocyanate — a radical — an end — a prepolymer — ( — A — ) — isocyanate — a 
radical — the equivalent — a foaming agent — a component — ( — B — ) — inside — a hydroxyl 
equivalent — a ratio — < — ( — A — ) — / — ( — B — ) — > — desirable — the range of 1.0 / 0.9 - 
1.0/1.1 — it is necessary to prepare . If it deviates from the above-mentioned range, the physical 
properties and endurance of a foaming polyurethane elastomer which are acquired will fall. Although not 
limited, especially the amount of the water contained in the above-mentioned foaming agent is used 
preparing so that the operating rate of an isocyanate radical end prepolymer and a foaming agent may 
become the range of 100:1-50 by the weight ratio preferably. 

[0025] The water used of the foaming agent component (B) of this invention is pure water and ion 
exchange water preferably. Moreover, if foaming and hardening are promoted, a well-known organometallic 
compound and amines can be used for a catalyst and it will be amines preferably. Organometallic 
compounds, such as metal salts, such as nitrides, such as tertiary amines, such as triethylamine and 
triethylenediamine, a morpholine, and N-methyl morpholine, potassium acetate, and zinc stearate, a dibutyl 
tin JIRAU rate, and dibutyl tin oxide, etc. are concretely mentioned to these. Furthermore, a foam stabilizer 
is a silicone system surfactant preferably, and a well-known thing (Dow Corning Toray Silicone product), 
SH-193 [ for example, ], can be used. 

[0026] Moreover, since the target physical properties are acquired, an organic chain elongation agent can 
also be added that it is simultaneous or gradually with a polyol component if needed at the time of 
prepolymer adjustment or elastomer foaming. With an organic chain elongation agent the short chain diol 
described above, for example is mentioned. 

[0027] Moreover, the water solution containing what denaturalized fatty acids, such as a ricinoleic acid 
which is marketed, with sodium sulfate as a foaming agent component (B) can also be used. As such a 
foaming agent, there is a horse mackerel tee SV (Sumitomo Bayer urethane incorporated company 



product) etc. 

[0028] The foaming agent component (B) of this invention can also add the assistant other than water, a 

foam stabilizer, and a catalyst if needed. As such an assistant an antioxidant an ultraviolet ray absorbent 

a flame retarder, etc. are mentioned. These assistants can use a well-known thing. 

[0029] About the actuation which carries out mixed stirring of the above foaming agent components (B) 

and the above-mentioned isocyanate end prepolymer (A), and carries out foaming-in-place shaping into 

metal mold, it is possible enough with a well-known technique, as the manufacture approach of the mold 

goods using the polyurethane elastomer constituent of this invention — the (A) component and the (B) 

component — 50-100 degrees C — warming — the die which was mixed and was warmed by 50-100 

d egrees c — foaming-in-place hardening and warming — it considers as mold goods by riping. 

[0030] Foaming of this invention is setting 0.3-0.7g /of consistencies of a polyurethane elastomer to 3 cm 

preferably. 

[0031] A vibroisolating material is an ingredient used in order to prevent oscillations, such as an 
automobile, a vehicle, an engineering-works building, an electric electronic product, and a machinery. For 
example, it is used for the auxiliary rubber of the vibroisolating material for suspensions of an automobile 
etc. 
[0032] 

[Example] Hereafter, although an example explains this invention concretely, it is not limited to these. In 
addition, among a sentence, the "section" and"%", as long as there is no notice, weight criteria are shown. 
[0033] (A-1) 

"Millimeter ONETO MT" MD1: By Japan polyurethane industrial incorporated company 
The "tolidine dHsocyanate" TODI: By Nippon Soda 
[0034] (A-2) 
Polyester polyol (a) 

2.30 average functional groups, PORIKAPURORAKUTON polyester polyol polyester polyol of a hydroxyl 
value 56.0 (b) which were made to carry out ring opening polymerization of the epsilon-caprolactone to the 
mixture of ethylene glycol and trimethylol propane, and were obtained 

2.00 average functional groups, the poly caprolactone polyester polyol of a hydroxyl value 56.0 [0035] 
which were made to carry out ring opening polymerization of the epsilon-caprolactone to ethylene glycol, 
and were obtained Polyester polyol (c) 

3.00 average functional groups, PORIKAPURORAKUTON polyester polyol polyester polyol of a hydroxyl 
value 84.0 (d) which were made to carry out ring opening polymerization of the epsilon-caprolactone to 
trimethylol propane, and were obtained 

the poly caprolactone polyester polyol [0036] of 3.20 average functional groups which resembled the 
mixture of trimethylol propane and pentaerythritol, were made to carry out ring opening polymerization of 
the epsilon-caprolactone, and were obtained, and a hydroxyl value 89.0 Polyester polyol (e) 
2.00 average functional groups, polyester polyol polyester polyol of a hydroxyl value 56.0 (f) which were 
obtained by carrying out the dehydration condensation reaction of ethylene glycol, 1,4-butanediol, and the 
adipic acid 

2.30 average functional groups, polyester polyol of a hydroxyl value 56.0 [0037] which were obtained by 
carrying out the dehydration condensation reaction of ethylene glycol, trimethylol propane, and the adipic 
acid [Example 1] To 4 and 4 -diphenylmethane diisocyanate, added the above-mentioned polyester polyol 
(a), it was made to react at 80 degrees C among a nitrogen air current for 30 hours, and the urethane 
prepolymer was compounded so that the NCO content after a reaction might become 6.50%. 
[0038] The foaming agent mixed and prepared the water 150 section, the silicone system foam stabilizer 
SH-193 (Dow Corning Toray Silicone product) 100 section, and the triethylenediamine 5 section. 
[0039] the prepolymer 100 above-mentioned section beforehand heated at 80 degrees C — receiving — 
the foaming agent 2 section — adding — 6000rpm — about — after pouring into the metal mold which 
carried out high-speed stirring for 10- 20 seconds and which was heated at about 80 degrees C — 80- 
degree C warming — it was made to ripe with equipment After annealing mold goods at ejection and 110 
degrees C from metal mold after aging for 40 minutes for 15 hours, the mold goods of consistencies 0.54 
(g/cm3)-0.55 (g/cm3) were obtained. A compression set. compressive stress, crookedness endurance, and 
storage stability were measured about these mold goods, and the result was shown in a table 1 and a table 
2. 

[0040] [example 2-5] Except [ all ] using as shown in a table 1 as polyol, the mold goods produced by the 
same approach as an example 1 were evaluated, and the result was shown in a table 1. 

[0041] The prepolymer was compounded by the same approach as an example 1 except [ all ] using lactone 
system polyester polyol with 2.0 [example of comparison 1] average functional groups (b). The mold goods 
produced by the same approach as an example 1 were evaluated, and the result was shown in a table 2. 



[tf042] Except [ all ] using lactone system polyester polyol with 3.2 [example of comparison 2] average 
functional groups (d), although the prepolymer was compounded by the same approach as an example 1, it 
- is in the middle of synthetic, and gelled. 
[0043] The prepolymer was compounded by the same approach as an example 1 except [ all ] using adipic- 
acid system polyester polyol with 2.3 [example of comparison 3] average functional groups (f). The mold 
goods produced by the same approach as an example 1 were evaluated, and the result was shown in a 
table 2. 

[0044] [example of comparison 4] adipic acid system polyester polyol with the 2.0 above-mentioned 
average functional groups (e) be added, except [ all ] having make it react for 30 hours and having carry 
out urethane prepolymer composition at 80 degrees C, among the nitrogen air current, the mold goods 
produced by the same approach as an example 1 be evaluated, and the result be showed in a table 2 at 3, 
the 3' - dimethyl -4 t and 4' - biphenylene dHsocyanate so that the NCO content after a reaction might 
become 4.50 %. 

[0045] <Object sex-test (1)> compression set (based on JIS K-6301) 

The compression set after 80 degree-Cx 70-hour heat-treatment was measured by compression 25%. 
[0046] (2) The stress at the time of 3rd 60% compression when repeating 60% compression for a with a 
compressive-stress outer-diameter thickness [ 12.7mm thickness of 28mm ] sample 3 times by part for 
5mm/of compression velocity was measured. 

[0047] (3) The count until it carries out durability test with a DEMATCHA bending tester and a crack, a 
crack, and a crack produce a sample with a crookedness endurance 25mm thickness of 6mm was 
measured. [ 1 50mm by ] 

[0048] (4) Check the condition at the time of unmolding in moldability elastomer creation, and the 

configuration of the elastomer after unmolding Ushiro secondary key YUA visually. 

[0049] 

O : the condition that the condition x:deformation which has not produced deformation, bulging, the crack, 

and the crack, bulging, a crack, and a crack are checked [0050] (5) a storage stability isocyanate end 

prepolymer — 100 degrees C — 24 hours — warming — before and after processing, NCO% was 

measured, and storage stability was evaluated according to the bottom type. 

[0051] It is shown that the thing which has low storage stability (%) is excellent in stability. 

[0052] 
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[A table 2] 









tmm3 


mm 4 


u 

1 

(A) 


f;->7^-^©as<A-i) 


MD I 


MD I 


MD I 


TOD I 


(b)¥^Wfg^gc2.0 

(d)* 3.2 
<e)" 2.0 
(0* 2.3 


10 0 


10 0 


10 0 


10 0 


BE«*^ (X) 
80"Cx70hrs 


44 




2 8 


3 5 




1 S 




2 9 


48 


SlttlSfc5M$ CtflHJ) 


1 1 




6 


2 0£t_h 


(96) 


2. 0 1 




2.2 2 


4. 7 9 




X 




o 


O 



[0055] 

[Effect of the Invention] In the foaming polyurethane elastomer which used MDI, since a compression set 
can obtain the cheap foaming polyurethane elastomer which had small and sufficient load carrying capacity 



and crookedness endurance, was excellent in the storage stability of a prepolymer, and was further 
excellent in fabrication-operation nature at the time of elastomer manufacture by using as a raw material 
lactone system polyester polyol which has the specific number of average functional groups, utility value 
this invention is high in many industrial fields, such as a vibroisolating material. 
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